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The use of entrained air in concrete has been considered to be one of the greatest advances in concrete technology in the past
50 years. Concrete engineers are not only aware of the improved frost resistance imparted by air entrainment, but of other
beneficial effects as well. Air-entrained concrete is generally less permeable and thereby retards the entry of destructive elements
such as sulfates. Air entrainment reduces water demand for a given slump, improves the workability (especially for lean or harsh
mixes), and reduces bleeding. Excessive bleeding sometimes causes delays and difficulties in finishing concrete surfaces. The
protection that is provided against freezing and thawing is, of course, the principal purpose and benefit of using entrained air.

Not all effects of air entrainment can be considered beneficial however. For example, both flexural and compressive strengths
are usually reduced, and drying shrinkage is usually increased. Bond to steel has been assumed to be reduced also, since studies
show that bond strength in non-air entrained concrete is proportional to compressive strength. Whether or not these detrimental
effects are significant, depends on other factors.

In testing a well-known air-entraining agent according to Section 2(d) of ASTM C 233-58 T, it was found that the agent did not
meet the requirement that compressive strength of the air-entrained concrete be not less than 85% of a similar non-air-entrained
concrete. Repeat tests on this and other agents confirmed these findings. To further explore the effects of air-entraining agents on
concrete properties, the Materials and Research Department initiated a project which was financed in part by the U.S. Department
of Commerce, Bureau of Public Roads.
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